Background Transplantation of cardiac myocytes CMs into the injured heart emerges as a potential alternative for the treatment of heart failure. Genetic modification of CMs could enhance and or modify its therapeutic effects. The characteristics of retroviral gene delivery, which is most commonly used in human trial, has been minimally studied in CMs due to its low efficiency in non-dividing cells. In this study, using newly developed high-titer retrovirus, we evaluated 1 the efficiency of gene transfer into CMs, 2 whether S phase during infection is necessary for the transduction, and 3 characteristics of gene delivery to mononucleated vs binucleated CMs. Methods Enriched CMs were cultured from the ventricles of 1 day-old rat hearts. The cells were transduced by MFG-nls-LacZ retroviruses 5 10 7 IU/ml in the presence or absencce of polybrene. 3H-thymidinewas added to label cells in S phase. The cells were stained for -galactosidase activity and then immunostained using MF20Ab to identify CMs. The cells were subsequently processed for in vitro autoradiography. Results 1 With 3 rounds of infection, 5.9% of total cultured cells were LacZ-positive. The efficiency of transduction reached upto 7.4% in the presence of polybrene 8 g/ml. 2 Nuclear morphology of LacZpositive CMs was pleomorphic from mononucleated to multinucleated, mostly binucleated. 3 Among mononucleated CMs, 17% of cells were labelled with thymidine. Transduction efficiency TDE of thymidinepositive and -negative mononucleated CMs were 37.9% and 3.1%, respectively. Among binucleated cells, 28.9% of cells were labelled with thymidine. TDE of thymidine-positive and -negative binucleated CMs were
75.4% and 13.6%, respectively. 4 In total, TDE of binucleated cells were 3.5 times compared to the one of mononucleated cells 31.5% vs 9.0% . Conclusion TDE of CMs using high-titer retrovirus is relatively low. S phase of cells during retroviral infection is not mandatory for the retroviral transduction. Binucleated CMs are susceptible to retroviral gene delivery and their TDE is higher than the one of mononucleated CMs. To find whether transduction efficiency is increased by polybrene PB as policationic material, cells were exposed to LacZ 5 10 7 IU ml supernatant with or without 8 g/ml polybrene for 4 hours at 37 . Fresh medium was changed and cells were X-gal stained for LacZ activity 48h later. Transduction efficiency % was measured by number of X-gal cell number of total cell 100. Data are mean SEM. ** p 0.01 vs LacZ. 
